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Table 1 Subjects’ information

Clinical information PD (n=13) HC =13) Pvalue
Gender (Male/Female) 5/8 6/7 0.833
66.46+4.56 65.46+4.99 0.599

Age (years)
UPDRS (score)

37.15+13.47
UPDRS-II (score) 11£5.29
UPDRS-III (score) 19.46+9.85
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Fig.1 Schematic diagram of the beta burst period and

non—burst period
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Fig.3

Topological characteristic parameters of brain functional networks in each frequency band during beta burst period

(a) Average clustering coefficient; (b) global efficiency; (c) average degree.
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Table 2 Correlation analysis between topological characteristics parameters of brain functional network in each frequency

band during beta burst period and the score of the clinical assessment scale

Topological characteristic parame-

Frequency band UPDRS UPDRS-II UPDRS-III
ters
Alpha R=-0.121, P=0.693 R=-0.168, P=0.583 R=-0.452, P=0.121
Beta R=-0.314, P=0.296 R=-0.337, P=0.261 R=-0.634, P=0.020
Average clustering coefficient
Low gamma R=-0.187, P=0.540 R=-0.185, P=0.546 R=-0.215, P=0.481
High gamma R=0.078, P=0.713 R=0.110, P=0.720 R=-0.187, P=0.540
Alpha R=-0.245, P=0.419 R=-0.317, P=0.291 R=-0.543, P=0.055
Beta R=-0.240, P=0.430 R=-0.367, P=0.218 R=-0.532, P=0.061
Global efficiency
Low gamma R=-0.146, P=0.634 R=-0.262, P=0.387 R=-0.229, P=0.452
High gamma R=0.017, P=0.957 R=0.058, P=0.851 R=-0.242, P=0.425
Alpha R=-0.196, P=0.522 R=-0.281, P=0.352 R=-0.488, P=0.091
Beta R=-0.278, P=0.357 R=-0.419, P=0.154 R=-0.537, P=0.058
Average degree
Low gamma R=-0.163, P=0.596 R=-0.232, P=0.446 R=-0.284, P=0.347
High gamma R=0.028, P=0.929 R=0.039, P=0.900 R=-0.226, P=0.458
PD [ beta H A I AR AL 1] 25 9 28 B 90 M RFAIE B .
SR I RIS BRI GRS R (K4) & .
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Average clustering coefficient

Fig.4 The correlation between the average clustering
coefficient in beta band during beta burst period and the

score of clinical evaluation scale
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Fig.5 Topological characteristics parameters of brain functional networks in each frequency band of PD group during beta

burst and non—burst periods

(a) Average clustering coefficient; (b) global efficiency; (c) average degree.
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Table 3 Correlation analysis between topological characteristics parameters of brain functional network in each frequency

band during non—-burst period and the score of the clinical assessment scale

Topological characteristic parame-

Frequency band UPDRS UPDRS-II UPDRS-III
ters
Alpha R=0.242, P=0.425 R=0.223, P=0.463 R=0.198, P=0.516
) ) Beta R=0.163, P=0.596 R=0.177, P=0.564 R=0.372, P=0.211
Average clustering coefficient

Low gamma R=0.579, P=0.038 R=0.488, P=0.090 R=0.700, P=0.008
High gamma R=0.171, P=0.577 R=0.246, P=0.419 R=0.309, P=0.305
Alpha R=0.143, P=0.641 R=0.188, P=0.539 R=0.088, P=0.775
Beta R=0.083, P=0.788 R=0.069, P=0.823 R=0.270, P=0.372

Global efficiency
Low gamma R=0.457, P=0.116 R=0.422, P=0.151 R=0.612, P=0.026
High gamma R=0.215, P=0.481 R=0.328, P=0.273 R=0.298, P=0.324
Alpha R=0.198, P=0.516 R=0.210, P=0.492 R=0.149, P=0.628
Beta R=0.070, P=0.819 R=0.051, P=0.868 R=0.252, P=0.405

Average degree

Low gamma R=0.402, P=0.173 R=0.359, P=0.229 R=0.562, P=0.046
High gamma R=0.209, P=0.492 R=0.334, P=0.265 R=0.287, P=0.343
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B i R R PP A RS R (B 6) o,
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Fig. 6 The correlation between the topological characteristics parameters of brain functional network in low gamma band

during non—burst period and the score of clinical evaluation scale

(a) Average clustering coefficient; (b) global efficiency; (c) average degree.
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Abstract Objective The central symptom of Parkinson's disease is impaired motor function. Beta-band
electrical activity in the motor network of the basal ganglia is closely related to motor function. In this study, we
combined scalp electroencephalography (EEG), brain functional network, and clinical scales to investigate the
effects of beta burst-period neural electrical activity on brain functional network characteristics, which may serve
as a reference for clinical diagnosis and treatment. Methods Thirteen Parkinson's disease (PD) patients were
included in the PD group, and 13 healthy subjects were included in the healthy control group. Resting-state EEG
data were collected from both groups, and beta burst and non-burst periods were extracted. A phase
synchronization network was constructed using weighted phase lag indices, and the topological feature parameters
of the phase synchronization network were compared between the two groups across different periods and four
frequency bands. Additionally, the correlation between changes in network characteristics and clinical symptoms
was analyzed. Results During the beta burst period, the topological characteristic parameters of the phase
synchronization network in all four frequency bands were significantly higher in PD patients compared to healthy
controls. The average clustering coefficient of the phase synchronization network in the beta band during the beta
burst period was negatively correlated with UPDRS-III scores. In the low gamma band during the non-burst
period, the average clustering coefficient of the phase synchronization network was positively correlated with
UPDRS and UPDRS-III scores, while UPDRS-III scores were positively correlated with global efficiency and
average degree. Conclusion The brain functional network features of PD patients were significantly enhanced
during the beta burst period. Moreover, the beta-band brain functional network characteristics during the beta
burst period were negatively correlated with clinical scale scores, whereas low gamma-band functional network

features during the non-burst period were positively correlated with clinical scale scores. These findings indicate
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that motor function impairment in PD patients is associated with the beta burst period. This study provides

valuable insights for the diagnosis of PD.
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